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PREFACE 



The material in this volume was developed by Iffll for use in a 
scries of workshops on institutional research and planning for colleges 
and universities. These workshops were conducted by MRI during the 1971- 
1972 academic year. These workshops were designed to address real planning 
problems. Participants were encouraged to collect and use data from their 
own institutions. As a result, participants not only learned research and 
planning techniques but also developed analyses which were immediately use- 
i'al to institutional decision makers. 

The workshop sessions made extensive use of computers. This was 
possible through the use of PLANTRAN, This is a computer simulation system 
developed by Midwest Research Institute, It was designed to make the power 
of the computer available to the higher education executive without special 
computer knowledge. It is in use by several dozen institutions of all 
levels and sizes. 

While the material in this manual exploits the capabilities of 
the PLANTRAN system, computer processing is not' required for use of the 
models. The techniques can all be implemented manually. 

Midwest Research Institute maintains copyrights on this material. 
No part of this manual may be reproduced in any form without the express 
written permission of Midwest Research Institute, 
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I. Introduction 



This volume deals with three specific techniques df institutional 
research and planning for colleges and universities: facility planning^ 
program cost analysis, and budgeting/finance. Volume I of this series 
deals with enrollment projections, induced course load matrix, and faculty 
planning. 

Eacli of these topics receives a seven-fold development as follows: 

1. Relation to overall planning . Each technique is placed in a 
comprehensive scheme for planning. This enables the planner to understand 
what is required to implement the technique as well as the use of the 
results. 

, 2. Theory . This is a general discussion of the topics which 
treats the assumptions and problems of each. 

3. Techniques , This is a brief review of the major techniques 
under each topic. This helps the planner to understand that there are 
usually several ways to approach a research/planning problem. The review 
includes criteria for the selection of the most appropriate technique, 

4. Micro-Model , One technique is selected and presented in 
detail. This section includes worksheets to implement the technique as 
well as descriptions of needed data elements and their likely sources. 

5. Case, study . The micro -moc^el is applied to a set of realistic 
institutional data. This implementation is. in the PIANTRAN system. Com- 
plete documentation of the PIANTRAN model is included. 

6. Data collection . In order to assist the planner in using 
each technique, this section includes a data collection docment along 
with instructions for its use. 

7. Model adaptation . This section discusses the reasons for 
changes in the model and the types of changes which will usually be 
encountered. 

No matter how general it is, no single model is appropriate for 
every college and university. The models presented in this manual were 
designed to fit the typical situation. Obviously, each user of these tech- 
niques will have to modify them to insure their applicability to his insti- 
tution. In most cases the required changes will be minor and easily made. 
In a few, more basic structural changes may be required. 
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A college planner using this material should always be conscious 
of the need to make the model fit his college rather than try to make the 
college fit the model. He should not hesitate to make changes in the 
structure of the models, the methods of calculation, data definitions, re- 
port formats, etc. It is only through this kind of flexibility that the 
techniques presented here can be useful to higher education. 
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II. Facilities Planning 



A. Relation to Overall Planning 

Once the -planner has niade projections of enrollment, translated 
these into estimates of student credit hour loads- by department^ and deter- 
mined the faculty loading factors, he will turn his attention to the space / 
requirements for the college or university. Figure 1 is one way of re- 
lating these planning activities. It shows the place of facility planning 
the overall planning project. 

Unlike the other planning components, facility planning requires 
capital rather than operating decisions. A decision to add instructional 
space is not like the decision to change faculty salaries. It differs in 
three important respects. 

1. Lead time : First, a longer lead time is required to implement 
tlte decision. The minimum time from determination of need to occupancy of 
nev; facilities is 3 years. Availability of funds and the requirements of 
major funding sources can increase this time span. The time frame may be 
even further extended if there are unusual design problems or if the func- 
tions of the new space cannot be clearly defined. This long lead time 
underscores the necessity of advanced planning and projections. ■ 

If a planner waits until the enrollment has increased to a level 
v;hich requires additional space to begin planning for the new space, he 
Vill be at least 3 years late in providing the required facilities. Thus 
facility planning generally requires a wider planning horizon than more 
operational decisions. Somewhere between 5 and 10 years is usually adequate. 

2. Larger cost ; Second, decisions about adding physical space 
generally involve larger dollar amounts than do most operational decisions. 
Construction of a single facility may easily amount to a significant per- 
centage of the collegers annual budget. The more costly the decision, the 
more attention it receives. This means that the data and research needed 

to support this, decision are often greater than that demanded for operational 
decisions. 

3. Permanence: .Third, decisions about physical facilities are 
relatively permanent compared with operational decisions. Since most 
structures are designed for a minimum usable life of 50 years, the decision 
to build cannot be reversed once the building is in use. This is often 
painfully evident in the form of debt service payments on a structure which 
is not fully used or which has become outdated. 
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Figure 1 
4 



This characteristic .points up the need for long range planning of 
(*:icilities needs and tine i.iso of simulation. Simulation of different space 
configurations allows the planner to estimate the utilisation of facilities 
2nd- thus the under or over -supply of space, 

A 10-year enrcllment projection which peaks in the sixth period 
and returns to its initial ]evel in' the tenth period ir^ weak justification 
for adding space to handle the sixth period peak only to end the tenth 
period: 'With an over- supply of space. Notice that tlie relatively short run 
projections used for operational decisions would have led to a faculty 
decision. A 5-year projection would have led the planners to estimate in- 
creasing need for space and th: s v/ould have set the wheels in motion. Some 
of tlie new facilities would have come on-line before the enrollment decline 
was clearly seen. 

B. Theory of Facility Planning 

1. Quantity and quality : This treatment of facility planning 
v/lll deal only with the quantity of space not with its quality. Tiie quality 
of the physical space available for an educational program is^ of course^ 
important. Various methods of rating the quality of space have been 
developed. For example^ a system developed for the Coordin3.ting Board of 
the Texas College and University System evaluates the following elements of 
a building: 



I. Primary. Structure 

1. Foundation 

2. Wall System 
3o Floor System 
4. Roof System 



III. Service Systems 

1. Cooling System 
■ 2. Heating System 

3. Plumbing System 

4. Electrical System 



II. Secondary Structure 

1. Ceiling System 

2. Interior Walls & Partitions 

3. Window System 

4. Door System 



IV, Functional Standards 

1. Assignable Space 

2. Adaptability 

3. Suitability 

V. Safety Standards 



Each of the elements is evaluated within a rating system. The results are 
acciJiriulated for each building which is then rated satisfactory (adequate, 
remodel) or unsatisfactory (alter, demolish). 

. The quality of individual rooms can also be evaluated. The prime 
consideration is the suitability of the space for the educational activities 
taking place within it. Such an evaluation might deal with seating, chalk- 
board, air-conditioningj visual aids capabilities, closed circuit television, 
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audio aids. Non-classroom spaces can also be evaluated on their suitability 
ivr instruction. For example, a class laboratory can be evaluated on its 
;.}sign, usability/ ana safety features. 

Each type of space will have its own characteristics. This does 
hot TTieun tiiat they cannot I c evaluated but rather that the evalus-tion scheme 
r.-ist be adapted to the activities taking place in the space. 

2 . Determinants of quantity : 

a. Number of users ; While many variables affect the ainount 
C'f space required^ the most important variable is the demand on educational 
fiicilitles made by userG. The number of students enrolled is the single- 
most important determinant of the amount of space required. Certain types 
of space will^ of course^ reflect demands made by non-students or by certain 
specialized activities. Hov/ever, these will usually be substantiall" smaller 
tlran tr^e space required to provide students with educational ser^^lces. 

b. Management parameters ; While the amo;nic of space required 
is lar^;rely a function of enrollment^ this function constrained by one or 
m.ore management objectives. The college administration may have set a level 
of space utilization. Before new space can be justified^ the utilization 
rate must be projected to rise above some upper limit. The acMinistration 
may have set parameters ' on class sizes^ number of student staiJions, number 

of hours per week classes can be scheduled^ or the nmber of credits to be 
taken by the students. All of these parameters will affect the amount of 
si)ace needed for an instructional program. 

c. Programmatic decisions ; Programmatic decisions may 
create a need for additional space in spite of a low utilization rate. The 
decision to offer a new engineering degree will generate the need for addi- 
tional^ laboratory space which projections show will most likely never be 
fully utilized. However, to some degree the same type of facility is 
needed for few students as for many. Thus programmatic decisions can over- 
ride the decision rules based on utilization rates. i 

5. Objectives ; 

Tlie objective of a facility planning activity is to project three 
quantities: 



^ Amount of Space Required 

Cost of Providing Additional Space 
^ Cost of Maintaining Facilities 



The administrator wants to know how much space, by specified categories,- 
will be required for projected enrollments. If the space requirements 
oxceed what is currently available, plus what is already authorized and 
sclieduled for occupancy, he wants to know how much additional space, again 
by specified categories, vzill be needed and what is the estimated cost for 
the additional space. Finally the executive will be concerned about main- 
taining the facilities, both old and new. 

In order to answer these questions, the planner needs to have the 
following information: 

^ Inventory of cizrrent and past space by specified category. 

^ Historic utilization of space, 

^ Management parameters: past, 

^ Management parameters: future. 

^ Enrollment projections by appropriate categories. 

^ Future cost estimates. 

^ Maintenance factors. 

Tliese data will allow him to make estimates of future need and the likely 
cost, both capital and operating, of fulfilling these needs o 

4„ Space inventory : A space analysis and planning system begins 
with and depends upon an adequate space inventory system. The purpose of 
an inventory system is to provide management information to support rational 
decision making. In the design of an inventory system, there are three 
decision areas : 

^ System of Classification 
Type of Dita 
Level of Detail 

a. System of classification ; A number of classification 
systems for space inventories have been developed, A standardized system 
has been developed by the National Center f or -Educational Statistics and 
seems to be sufficient for use by most institutions o It is fully described 
in the Higher EduccT.tion Facilities Classification and Inventory Froceg.ures 
Manual published in 1968. The following is a brief display of that system. 
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Code Number 



Classrooms 

Classroom " 110 

Classroom Service • 115 

Laboratories * 

Class Laboratory 210 

Class Laboratory Service 215 

Special Class Laboratory 220 

Special Class Laboratory Service 225 

Individiial Study Laboratory 230 

Individual Study Laboratory Service 235 

Non-class Laboratory ^ 250 

Non-class Laboratory Service 255 

Offices 

Office 310 

Office Service ' 315 

Conference Room. 350 

Conference Room Service 355 

Library 

Study Room 410 

Stack 420 

Open-Stack Reading Room 430 

Library Processing Rooms 440 

Study Facilities Service 455 

Special Use Facilities . 500 

Assembly Facilities 600 

Service Facilities 700 

Medical Facilities 800 

Residence Facilities 900 

Unassignable Area 

Custodial 10 

Circulation 20 

Mechanical 30 

Construction 40 

Inactive 81 

Conversion 82 

Unfinished 83 
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The manuar also includes the procedures for measuring space and 
•recording the t^T)es of use. The following categories are used to indicate 
lite fmiction of the space being inventoried. 

Instruction 
Research 
Public Service 
Library 

General Administration 
Au:-ciliary Services 
Non-Institutional Agencies 

Tliis inventory system also lias ohk.- capability of assigning certain types of 
i;!-ace to departmental units. 

b, T^^^e of data ; The type of data stored in the system will 
vary V7ith the exact needs of the college but will generally include the 
.following for individual rooms: 

Room Plumber > 
Room Type 

Assignable Square Feet 

Niunber of Student Stations 

Departmental Allocation (if appropriate) 

Th.e source for this information will usually be as-built drawings of campus 
facilities. VJliere these do not exist, actual measurements must be taken 
according to tlic procedures described in the Higher Education Facilities 
Classification Manual. In either event, an annual updating of the inventory 
will be required since all of the data elements may change. This can range 
from change in the nuinber of student stations to a complete change in all 
elements due to renovation or remodeling „ 

c. Level of detail ; The level of detail required in an in- 
ventory system is a function of. the use to w?iich it will be put by the 
college or university. Cost of maintaining the inventory must be balanced 
against the benefits of tne management information providedo Generally as 
the level of detail increases so does the cost of building and maintaining 
the system* Tlie point at vrhich these are in balance is the proper level of 
detail. 

C. Techniques of Facility Planning 

This section will briefly review, the major approaches to estimating 
space resource requirements, determination of capital expenditures associated 
with adding space, and projecting the cost of maintaining old and new space. 
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lo Space resource requirements ; Projections of space resource 
requirements all make use of a space factor which is different in each case 
and is thus applied to different variables. As mentioned before, all of 
these variables are somehow related to enrollment or the number of users of 
tlie si.')ace, since this is the key variable in determining the amount of space 
reqviiredo The following is a review of five methods of estimating space 
needs ♦ 

a. Space/user factors ; In this method a space factor (in 
square feet) per user of the space is determined and used to project future 
needs. The factor is applied to full-time equivalent (FTE) enrollment pro- 
/joc'tions for future time periods and the result is the total amount of space 
required. For example, a factor of 100 squs.re feet per FTE student generates 
u simjple and straightf orv/ard projection of space needs by applying this 
factor to projections of FTE enrollment. An enrollment of 10,000 FTE stu- 
dents will generate a need for 1,000,000 square feet. 

The factor may be in terms of total gross area" or may be 
broken dovm in factors for different types of space. For example a 100 
square foot factor may include 50 square feet for classrooms, 10 for faculty 
offices, 20 for administrative space, and 20 for other facilities. Such a 
breakdown does not, of course, change the total space. requirements but does 
allow the planner to look at different types of space. 

The disadvantages of this technique, are its inability to take 
levels of utilisation into account and its reliance, upon averages. It 
treats all FTE students the same and may thus miss important variations in 
space needs and use. The advantage is that the simplicity of the method 
makes it easily understandable and it can provide relatively accurate pro- 
jections of gross space needed. . ' 

b. Ratios ; Once some initial estimates have been made^ 
ratios can be used to develop the specific types of space required. For 
example, once an estimate for total classroom space has been developed^ 
classroom service areas may be calculated as some 'ratio of that total. 
Thus a planner may set needed classroom service area at 15 percent of total 
classroom space. Having projected total classroom space (using either user 
factors or other methods)^ he can estimate the. amount of service area re- 
quired by applying the 0.15 ratio. This is a simple and straightforward 
methodo Since it relies on averages^ however, it must be used with care 
when estimating individual unit needs. It is a useful technique for aggre- 
gate estimates. 

c. Programmatic ; Some space resource decisions are made 
oh the basis of what the program requires rather than the number of users 

or utilization rates. If an institution decides to offer a special emphasis 



10 



in a field of chemistry, t)ic proper laboratory will have to be provided. 
Tf) some extent the amount "of space needed for this will not vary directly 
Willi oi'irollment . Because of the specialized equipment^ an estimated en- 
iT^llrnenu of 1 or 10 will need about the same amour*!. ijT facility area. 

Looked at in another way, if enrollment in this special 
fiiCi].Ity was projected never to exceed, five, the laboratory itself might 
I:-:; lar^rr^ cnou^"^}! to accomr.odate a significantly l^irger r.umber than that, 
r.iin v/ill make it possible to use the space for other classes and to facil- 
iifilA; ouiwersion of Lhis space to other activities in tiie future. 

2. Utilisation parameters ; Another' method of estimating space 
'Tisourcc: requirements in sche.iuled academic . facilities involves the use of 

Lili::atlun assuin].tibns. The concern is not simply with the total amount 
r.p:ice available for use by students but also the extent to which that 
.'.CO is being used, Tlie two utilization mes,sures in general use are: 

Room Utilization Rate 
Station Occupancy Ratio 

These two statistics are measures of the extent to which class- 
rooms and laboratories are scheduled and the degree to which the capacity 

each room is used to accommodate students. These tvra statistics are 
multiplied to produce a third: Station Utilization Rate. 

The results of this projection are then compared with the current 
inventory of space. An estimate of the additional space needed of a space 
Siir; .1 is thus ol^Lained. • 

a. Combination ;- The final method, is a combination of the 
rii.oxu: methods. T:;'pically for scheduled academic space, the utilization 
i.arametors will be used. For other types of facilities, space/user factors 
and mtios will be used. This approach allows the planner to select the 
method most appropriate to his projection problem and the type of informa- 
tion he has available. 

3. Cost, of addinrr. space : 

a. Gross area ; After the planner has projected the amount 
of riddi tional space req\iired by category of space and by use, he should be 
ahlo to give some rough estimates of the capital cost of supplying that 
additional space. This is most easily accomplished by using an appropriate 
unit (square foot) cost factor. Since the space j-esources required are 
fanicrally in Assignable Square Feet (ASF), the planner needs to convert 
Ihcm into gross square feet so that the cost of the entire facility can be 
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estimated. A factor for non-assignable square feet can be developed by the 
planner or estimated by the college's architect. In a recent state-wide 
study, non -assignable area vras 0.35 of total gross area. This can be used 
to generate gross area from assignable area by subtracting 0.33 from 1.00 
and dividing the total assignable area by the result. This estimate can 
then be used to project costs. 

b. Construction costs ; Construction costs per square feet 
are subject to local variation. Sources of information in the local com- 
munity can supply what current costs are and also some estimate on how these 
costs will be changing through time. Note tliat in {:hn recent past, con- 
struction costs have been increasing faster than otl-ier costs. 

This cost factor can be applied to the amount of gross area 
required to provide the additional assignable area needed. The result is 
the estimate of capital expenditures required. These estimates are not 
always- precise but are of the proper magnitude in view of the long lead 
time required for constxniction of new facilities. 

4. Cost of maintaining total space ; Tliis cost of space manage- 
ment is not a capital item but an operating one. In order to project this 
type of cost.j the planner needs a projection of the total amount of space 
to be maintained and an estimate of the unit cost of maintenance. The 
typical unit is in terms of square feet. Logically we would want to deal 
with assignable square feet but gross square faet could also be used for 
projection purposes. 

The planner can develop this unit cost information by examining 
past maintenance costs in terms of the amount of space being maintained. 
He can then select the base unit cost expenses and make some assumptions 
about how this cost will be changing through time. Since he has already 
projected the total amount. of space in service, he can apply his unit cost 
estimate to this total to arrive at a projection of total maintenance cost. 

D. Micro -Model 

Figure 2 presents the worksheets for implementing one method of 
projecting space resource needs and their associated capital and operating 
expenses. As mentioned above these and other techniques rely on some type 
of space inventory system. The techniques presented here require certain 
input data items which describe the amount and type of space available on 
the campus. The level of detail of this data will depend upon the consid- 
erations .mentioned earlier. 

A historic analysis of space utilization is not included in the 
section because of two factors. Many colleges do not have accurate current 
inventory of campus space and are, therefore, unlikely to have accurate 
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inventory data for previous time periods. Second, the crucial parameters 
in projecting opaco needs are policy variables, V/hile in other types of 
projections, the crucial variables are external to the institution or other- 
vise not under the control of the executives, this is not the case with 
space planning. 

Private college administrators do have latitude in setting utili- 
zation factors for academic space. In many state supported public systems, 
the utilization rates required to justify new facilities are set or re- 
viewed by a state-level coordinating agency. In either case, a historical 
analysis to determine trends aMd correlations is not especially helpful in 
projecting the future. What is needed is a framework for projection which 
will allow the planner to simulate various configurations of space utili- 
zation so that he can experiment with the implications of a variety of space 
use policies. The framework presented in Figure 2 is designed to do that, . 

1. Input ; The actual input items are Lines 1, 2, 3, 5, 6, 7, 12, 
15, 14, 18, 20, 22, 23, 25, 26, 28, 32, 34, 36, 38, 40, 42, 43, 45, 47, 49, 
51, 53, 55, 56, 58, 60, 62, 64, 66, 68, 70, 73, 75, 80, 83, and 86, A 
description of each of these data elements and their probable sources follov/s. 

Line 1 — Full -Time Equivalent Enrollment f PTE) ; This item consists 
of full-time plus part-time students expressed in equivalent terms. The 
traditional method for computing the full-time equivalents of part-time 
students is to divide the student credit hours of the part-time students by 
the "normal" full-time load. This can either be the actual average load of 
full-time students at the college .or some standard figure, 15 for instance. 
The latter insures comparability of data across institutions. These pro- 
jected FTE enrollments will be available from the college's enrollment 
projection. 

Line 2--Student Contact Hours in Lecture Sections ; This is a 
measure of the number of hours per week a student has scheduled contact 
with a faculty member in a lecture or other non-laboratory setting. A 
course which enrolls 40 students and which is scheduled to meet four clock 
hours per week will produce 160 student contact hours. Notice that this is " 
different from student credit hours which depend upon the number of credits 
carried by the course, (Procedures for developing factors to be used in 
projecting student contact hoinrs are presented in Volume I, Chapter IV* ) 
The number of contact hours in lecture sections can be developed directly 
from departmental projections if they are done in sufficient detail. In 
most cases, however, gross estimates can be made on a percentage basis. 
Assuming stability in the data, the planner can take the current ratio of 
lecture contact hours to total contact hours and use this ratio throughout 
the planning periods to estimate lecture contact hoiH's, 
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Line 5->Average Section Size : This is the average size of a creait 
.lecture section. Since this is a policy variable, the planner may set arbi- 
trary levels of this variable in order to assess the space impact of changing 
tho average section siseo As a beginning point, the current average section 
size should be used/ This will be available from the Registrar's Office, 

Line 5---Average Room Utilization Rate (RIIP) ; Tiiio is a space 
manaf^ement parameter which sets the average number of hours per week a class- 
room IS scheduled. An RUR of 30 indicates that on the average each room v/ill 
he scheduled 30 hours per week. It is a measure of the extent to which in- 
structional areas ar^- scheduled. Since this is a parameter value, the pQ'mner 
vrlll want to eicperiment vith different values to determine the implicaticn^ of 
d if ferent RUR's. Reasonable values of this variable will range from 22 t6 52 
• .nirs per week'. Thirty hours has been adopted in several states as a standard 
r.)r classrooms. 

Line 6 — ^Average Station Occupancy Ratio (SOR) ; This parameter sets 
the average percentage of the student stations which will be used each week. 
Ai: SOR of 0.50 means that on the average 50 percent of the student stations- 
in classrooms will be filled during the hours in which the classrooms are 
scheduled. It is a simple measure of the utilization of space in the sense 
of student capacity used. Values for this variable will depend upon the type 
oi' institution. An SOR of O.GO has been adopted by some states. ^ Typical 
values will range from 0.45 to 0.80. 

Line 7 — ^Assignable Square Feet per Student Station ; This is the 
number of square feet required far one student station. Tliis is also a 
policy variable and will be affected by the type and size of institution. 
The table reproduced below will give the planner some reasonable ranges in 
tiiis itemo 

RANGES OF CLASSROOM UNIT KiOOR AREA. CRITERIA-^ - 

OF smrioM coum" and type of sto-TIon 



Assignable Square Feet per Station 



Sl.atioi'i 
Count 


Tables & 
Chairs 


Tablet -Arm 


Chairs 


Auditorium 


Seating 


Small 


Large 


Theatre 


Continental 


:>- 9 


20-30 


20 


30 






10- 19 


20-30 


18 


22 






20- 29 


20-30 


16 


20 






50- 59 


20-25 • 


15 


18 






40- 49 


18-22 


14 


16 






50- 59 


18-22 


14 


16 






60- 99 


18-22 


13 


15 


10-14 


18-22 


100-149 


16-20 


11 


14 


9-12 


16-20 


150-299 


16-20 


10 


14 


B'-IO 


14-18 


300+ 


• 16-18 


9 


12 


7-10 


14-18 



* Taken from Higher Education Facilities Planning and Manaf^ement Manmls . 
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Line 12-'"CujTui:t Ni^ber of Classrooms ; The nimiber of classrooms 
currently available fc^r use on the camp^us. Tliis infoi^mation will be avail- 
able from thn s^-^acc inv..itory or the Registrar's OITicr., 

Line 15—Currciit ITjiuber of Student Stations : The number of stu- 
dent stations currently aviiilable on the campus. Tliis information will 
come from the Grace in .•.:i:lory or the Registrar's Office. 

Line 14 — Ci.ri'nut Assignable Square Feet (ASF) in Classrooms : This 
information v/111 ;.e aviliaMe from the space inventory. 

Line 18--Ratio of Classroom Support Space to Classroom Space ; 
This again is a parameter v;hich will vary from institution to institution. 
Initially the planner can use the current ratio developed from information 
in the space inventory. The variable will typically range between 0.07 and 
0.15. 

Line 20 — CuiTont Classroota Support Space ; This information will 
be available from the college's space inventory. In terms of the NCES 
classification scheme, this will include all space coded 115. 

Line 22 — student Contact Hours in Laboratory ; These are the con- 
tact hours generated in laboratory sections • Tlie procedures used for esti- 
mating lecture contact hours can be app].ied here. 

Line 25--Average Laboratory Section Size ; Tliis is the average 
size of laboratory sections in the college. This information should be 
available from tlie Ro;-^istrar ' s Office. 

Line 25 — Room Utilization Rate: Class Laboratory ; This is the 
same type of information as that contained in Line 5, except that it will 
refer to laboratories. It is the average nurrber of hours per week the 
collegers laboratories are scheduled. Typical values for this item may 
range from 20 to 26. Rome states have adopted 20 as a standard to class 
laboratories. 

Line 26 — ^Average Station Occupancy Ratio for Laboratories . This 
is the same type of information as that contained in Line 6, except that 
it refers to laboratories o It is the average percentage of the student 
stations filled during scheduled hours. Typical values will range from 
0.50 to 0.85. Some states have adopted a laboratory SOR of 0.80. 

Line 28--Assignablc nquare Feet per Laboratory Student Station ; 
This is the number of square feet required for one student station. This 
is also a policy variable and will be affected by the uype and size of 
institution. Unlike classrooms, assignable square feet per station for 
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laboratories will vary with the discipline using the laboratory and the 
level of instruction. Tables are available which suggest factors in this 
format. For general planning purposes, typical values will range about 50. 
The [.lanner can calculate his institution's present figure and use that for 
initial planning « 

Line 52--Current Number of Laboratories ; The number of labora- 
tories currently available for use on the campus. This information will be 
available from the space inventory or the Registrar's Office. 

Line 54--C'jrrent Number of Laboratory Student Stations : The 
niimhor of student stations in laboratories cirrrently available on the 
c;im] UG. 

Line 36 — Current Assigmble Square Feet in Laboratories , Tliis 
infomation v/ill be available from the space inventory. 

Line 58""Ratio of Laboratory Support Space to Total Laboratory 
Space ; This is a parameter which will vary from institution to institution. 
Initially tlie planner can use the current ratio developed from information 
in the space inventory. The values will typically range aroujid 0.25. 

Line 40 — Current Laboratory Support Space : This information will 
be available from the institution's space inventory. In terms of the NOES 
(Classification system, it will include all space coded 215. 

Line 42 --Full -Time Equivalent (FTE) Faculty ; This item consists 
or full-timn plus part-time faculty expressed in equivalent terms. Tlie 
traditional method for computing the full-time equivalents of part-time 
faculty is to divide the teaching load of part-time faculty by the "insti- 
tutional'' full-time loado For example, a faculty member teaching 6 credit 
hours at an institution where the normal full-time load is 12 credits is 
.■IcGcribed as 0.5 FTE faculty number. Methods of projecting this item are 
presented in Volume I, Cnapter IV. 

Line 45--0ffice Assignable Sc;jiare Feet per FTE Faculty ; This is 
the amount of area required for office space for one faculty member. 'As 
witli the other factors^ this will vary from institution to institution. 
The planner should consider using the current factor. Some states have 
adopted 125 square feet as a standard. 

Line 45 — Current Faculty Office Space : This information will be 
available from the space inventory system. It will include all space coded 
310 and assigned a function code of 10. 
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Line 47""Ratio of Faculty Office Service Space to Total Faculty 
Office Space ; This is a parameter which will vary from institution to 
institution. Initially the planner can use the current ratio developed 
from information in the space inventory. The values will typically range 
around 0.25. 

; Line 49 — Current Faculty Office Service Space ; This infoniiation 
will be available from the space inventory and wilij. include all space coded 
515 with a function code of 10. 

Line 51--"Librar.y Reader Space per FTE Student ; This is the amount 
of area required f or Veader space for one FTE student. As with other factors, 
it will vary from college to college. The planner can use the current factor 
for initial planning. Some institutions have adopted a factor of 8.33 as a 
standard. 

Line 53 — Current Library Reader Space ; This will be available 
from the space inventory. 

Line 55 — Number of Library Volumes ; Tlie projected values of this 
variable will be available from the library staff. 

Line 56"-Volumes per One Square Foot ; The value cf this factor 
v/ill vary from college to college. The planner might want to use his 
college's current value for initial projections. A standard of 15 has been 
adopted by some institutions. 

Line 58""Current Library Stack Space ; This will be available from 
the space inventory. 

Line 60"-Raoio of Library Service Area to Reader and Stack Space ; 
This is a parameter which will vary from institution to institution. 
Initially the planner might use the current ratio developed from information 
in the space inventory. Values will tend to range around 0.25. 

Line 62--Current Library Ser.'lce Area ; This information will be 
available from the space inventory system. 

Line 64--Administrative Space per FTE Student ; This is the amount 
of area required for administrative activities, for one FTE student. This 
value will vary from college to college. The planner might consider using 
the current value at least in initial projections. A factor of 5 has been 
adopted by some institutions. 

Line 66 — Current Administrative Space ; This will be available 
from the space inventory. 
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Line 68--0ther Academic Facilities per FTE Student ; This factor 
refers to a variety of academic space including special class laboratories, 
ir.divid-'wial study laboratories, armory facilities, athletic -physical educa- 
tion facilities, audio-visual or radio or T.V. facilities, clinic facilities, 
•:issc:jT\bly facilities, and data processing facilities. This factor will vary 
from college to college. Some institutions have adopted a factor of 24. 

Line 70 — Current Other Academic Facilities ; This will be available 
from the space inventory. 

Line 75 — Ratio of Maintenance Space to Academic and General Space ; 
Tliis factor v/ill vary from college to college. The current factor can be 
used. Some institutions have adopted a factor of 0.075* 

Line 75 — Current Maintenance Space ; This will be available from 
tlie space inventory. 

Line 80 — Gross Area Factor : This factor will be applied to total 
assignable area to produce gross area. Non-assignable area will average 
about 0.33 of gross area-. Thus a factor of 0.67 can be used to develop 
total gross area by dividing it into total assignable area. 

Line 83--Construction Cost per Gross Square Feet ; This "factor will 
vary from community to community depending upon labor supply and contracts. 
Estimates of current value can be obtained from architects or from the col- 
lege's own data if recent construction is uiider way. Projections of this 
factor can be obtained from knowledgeable construction people in the local 
community p 

Line 86 — Maintenance Unit Cost ; This is the cost in terms of labor 
und supplies of maintaining 1 square foot of assignable area. An institu- 
tional average should be used. The current value can be 6,asily calculated 
Ltiii assumptions about future salaries and supplies costs made on the basis 
of recent exi:»erience. 

2. Output : The output of this projection routine will provide 
the planner vjith the following types of information: 

Total Assignable Square Feet Required by Space Category 

Additional Assignable Square Feet Required by Space Category 

Number of Classrooms and Laboratories Required 

Additional Classrooms and Laboratories Required 

Number of Student Stations Required 

Additional Number of Student Stations Required 

Total Gross Area 

Additional Gross Area Required 

Construction Cost of New Area 

Maintenance Cost of Current and Additional Assignable Area 
Percent Deficiency for Assignable Space by Category 
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E. Case Study 



Tlie techniques discussed above have been applied to a set of 
data. This application could have been done manually using the worksheets 
and directions given in Section The same projection, however, can be 
accomplished in the PIAnTRAn system. The computer not only increases the 
speed and accuracy of the calculations- but, with PLANTRAN, also pemlts 
easy modification of structure and assumptions. 

Figure 3 shows the PIANTRAN system inpMt required to conduct the 
pro.lection. Figure 4 presents the ^'Analysis of Planning Matrix" for the 
projection. Figure 5 shows the summary output. 

F. Data Collection 

Figure 6 is a copy of a data collection docment for the projec- 
tion of space requirements. Figure 7 is a sample of a completed data 
collection document which conforms to the data used in the case study. The 
planner should review section D carefully before completing the document. 

No single data collection document, just as no single model, will 
be appropriate for every institution. Planners should modify the data col- 
lection specifications rather than modify the data to fit the document or 
not collect data at all. To the greatest extent possible input and output 
from the model should resemble the operational data of the institution with 
which the decision makers aro familiar. If an institution operates under a 
specific set of space factors and standards, these should be utilized. 

G. Model Adaptation 

No matter how good the data and no matter how sophisticated and 
precise the statistical methodology, as planners and decision makers review 
the projected results they will suggest changes. Some will be changes that 
reflect a distrust of the projected values; others will constitute inputs 
of experience and judgment which were not included .earlier; still others 
will simply be expressions of interest in what would happen if....? All of 
these concerns are important to the model builder. 

He should be particularly interested in the third type of response. 
The decision maker who wants to investigate a number of alternatives just to 
see what would happen realizes how to use a simulation technique. The chart 
in Figure 8 graphically represents this plan refining cycle which is the 
hallmark of a successful simulation effort. 

Changes in the model can be of two types. The structure of the 
model itself can be changed in order to more closely approximate the real 
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v/orld situation. For example, it may turn out that the utilization factors 
are not useful in projecting space needs. In that case the structure of 
the model needs to be changed. 

The second type of change is the result of the application of 
informed judgment. Projections which seem unrealistic to the decision 
makers will often need to be adjusted so that they more realistically re- 
flect the actual or implied policy constraints. A wide range of values 
can be used for the many factors involved in space projections. 
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III. Profrram Cost Analysis 



A. Relation to Overall Planning 

Before the planner brings all his analysis and projections to- 
gether, he has a final tack. He needs to develop a method of analyzing the 
costs of each department or program represented in his overall resource re- 
quirements. Such a procedure is needed so that key decision makers will 
have some rational har/is for deciding whicli departments/programs are to 
receive emphasis., which will be de-emphasised, and which will remain at current 
levels. The cost of these xro^^rams is a critical factor in such decisions. 

Such an activity involves looking at historic information on pro- 
gram cost and then projecting future levels of cost for the department/ 
prOi:,^ram concerned. Since this is of ten -difficult to work with, the planner 
also needs some structured method for decision makers to use ine/aluating 
the future program development, 

B. Theory of Program Cost Analysis 

The fact that most institutions of higher education are in a 
state of financial crisis has been painfully clear for some time. That 
crisis is resulting in a need for the individual institutions to examine 
the problem of allocation of scarce resources. 

The problem is complicated by trends and events within higher 
education, and within the economy in general, which require the institu- 
tions -of higher learning to operate more effectively than they have in 
the past. While the specific problems are different in the public and 
private sectors, the ultimate problem is the same — how to best utilize 
the institutional resources. Cost analysis is one way to examine the 
institution's operation to a significant level of detail. 

Cost analysis is a powerful, but often misused technique. This 
misuse stems from its very power, for it gives superficially simple, quanti- 
tative "answers" to highly complex problems, whose sources and repercussions 
are often subtle and not fully understood. To use the results of cost analy- 
sis most wisely in educational planning, it is necessary to know how to 
structure, conduct, and interpret the analysis. 

The goal of cost analysis is not to provide the educational 
planner with the alternative that "maximizes" or "minimizes" specific 
characteristics. The goal is to provide information, which, together 
with the judgement of educational planners, permits a rational selection 
of alternatives. The range of alternatives is a function of environmental 
constraints, such as budget level academic policy, and political atmosphere. 
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The result of such an approach will be estimated measures or 
indicators of resource requirements j with ranked aspects of effectiveness 
projected over the time period of interest for each program/ department 
and for alternative futures. 

The display of this information, along with supporting, subjective 
judgements and explanations, provides educational planners with the means 
of making informed decisions. This carefully designed display and explana- 
tory presentation is a significant part of cost analysis. Only in such a 
way can the educational planner guard against the indiscriminate use of a 
sin-'^le cost effectiveness "nirnber" so far removed from its limitations that 
it is not only useless, but dangerous. 

Basically the examination of costs on a pro gram/ department level 
m.Lght be broken into three phases. The first phase involves obtaining some 
historic information — where the institution has been, in terms of the faculiy, 
students, and expenses on an individual program/department basis. This in- 
formation is needed to identify trends and the associated chanf^es of that 
program/ department as it relates to the overall operation of the institution. 

The trends and changes might logically be derived in terms of cost 
in dollars per student credit hoior. These values, which reflect how much 
it costs to teach a student one credit hour of any subject, are needed as 
the basis for an examination of costs on a program/ department level. There 
are obviously reasons why, for example, it costs more to teach physics 
courses than to teach history courses, but the costs should be expressed 
in a common way. 

Once cost values have been derived for each program/ department , 
the second phase begins — consisting of comparing these values, both between 
programs/departments and against some objective evaluation criteria for 
decision making. These criteria should be similar to those used in making 
the decision as to whether a new program/department should be initiated. 

With the information as to the cost per student credit hour of 
various pro grams /departments and the evaluation criteria, the decision as 
to which programs/departments are to receive more future emphasis and which 
are to receive less emphasis can be made more objectively. 

The realities of incorporating such a procedure require a time 
phasing of the expansion of certain areas and the contraction or even 
elimination of others. Expansion might require time to develop resources, 
while contraction requires considerations of personnel and other resources 
which may not permit immediate action. 
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The systematic approach mentioned above uses as the prime com- 
ponent the educational plan of the institution. That educational plan 
affects the or£;anizational structure and penetrates the facilities and 
financial components to identify possible changes that might enhance edu- 
cational development, ^eoond, and of immediate Importance, it aids in the 
identification of program emphasis. Obviously, in order to survive, higher 
education is going to have to take a much closer look at its operation. 
That survival is going to be aided by asking some direct qaesiions--ques- 
tions about costs, and where the money goes. 

This approach vd.ll culminate in the third phase, which, consists 
of the establishment of a hierarchy of needs, problems, and deficiencies. 
From this hierarchy, objectives will be measured against the current 
status of the i-nst/itut,ion. The needs, problems, and deficiencies will 
be identified and ranked according to the order in which they are to be 
alleviated in the effort to reach the institution-wide objectives. 

C. Techniques of Cost Analysis 

While there are a number of cost analysis methods, they generally 
are of two typei^. They either deal with total expenditures for a function 
or program or vith unit costs for a function. Both of these forms of 
analysis are valuable and neither is necessarily superior to the other. 
Each has its own strengths and weaknesses and each is designed to answer 
certain questions. 

1. Total expenditures : In this technique the planner aggregates 
all the expenditure items for a certain function or brings together all 
srimilar e:q-;enditure items. For example, he may bring together all the 
i3>rf.enditurcs made by the English department for a specified time period. 
Or he can aggregate faculty salary expenditures across all departments. 
Both of these total expenditure items provide useful information about the 
institution. In tiie one case he knows the total dollar amount of resources 
allocated to the English department and in the other the total resources 
allocated to instructional salaries. The planner can subject this aggregate 
orpenditurc figure to a number of analyses the most common of which are time 
series analysis and proportional analysis. 

a. Time series analysis : In the time series analysis the- 
planner will attempt to determine if the variation in the-^level of expendi- 
tures can be correlated with variation in time periods or other independent 
variables. He may be able to. isolate a trend in total faculty salary ex- 
penditures which is related to time. This can be used to project future 
faculty salary expenditures. This is a familiar type of analysis to anyone 
who has tried to look at the future from the past. The section on enroll- 
ment projections of Volume I made extensive use of this kind of analysis. 
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b. Proportional analysis ; A proportional analysis is simply 
looking at the aggregate cost as an element of a larger aggregate. For 
example, the planner might calculate the share of total expenditures accounted 
for by -the English department expenditures. This single point value could be 
used to estimate future ^expenditure levels for the department given future 
total expenditures. This statistic could be computed for a time series and 
subjected to trend analysis again with the objective of projecting future 
shares and thus departmental expenditures « 

These aggregates and their analyses provide useful informa- 
tion in a form easily understood by most decision makers. The results of 
analysis may assist decision makers in forming decisions. More typically 
this type of expenditure analysis is more useful in displaying to decision 
makers some of the implications of their decisions rather than assisting in 
framing the decisions. Budget decisions are rarely made on the basis of a 
department's share of total expenditures. Such an approach has several 
flaws and could lead to an ineffective budgeting/planning effort. 

2. Unit cost analysis ; In addition to aggregate expenditures, 
the planner can elect to analyze unit costs. The objective of this analysis 
is to determine how much it costs to produce a unit of output. There are 
two key considerations involved in this type of analysis: selection of the 
unit of output and selection of the costs to be included. 

a. Unit of output : With regard to educational programs^ 
most planners will select from three different units of output: full-time 
equivalent (FTE) student, student credit hour, and degree winner. 

b. Full-time equivalent (FTE) student : If a planner is 
using the full-time equivalent student as his unit of output, he simply 
divides the appropriate expenditures by the number of FTE students. These 
can be either actual or projected as can the expenditure figure. The re- 
sulting statistic is the average amount of resources required to provide 
'Educational services to one full-time equivalent student. Since the defini- 
tion of full-time equivalent student and the selection of appropriate ex- 

j enditures will vary from college to college^ expenditures per FTE student 
must be used with caution to compare institutions although this is probably 
its most frequent use. If thf' statistic is to be used in this way, care 
must be taken to insure that common definitions of full-time equivalency 
and categories of expenditure are used. 

c. Student credit hour : The second type of unit of pro- 
duction is the student credit hour. This statistic has been used throughout 
this manual and Volume I. It is the number of credits carried by a course 
times the enrollment of a course. It can be aggregated to the course level^ 
department, or larger unit. If the planner can develop expenditure aggregations 
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which correspond to the student credit hour aggregations, he can produce 
e>rpenditures per student credit hour. 

For example, if he can determine the number of student credit 
hours produced by the English department and if he can determine the expen- 
ditures allocated to the English department, he can easily develop the cost 
of producing one student credit hour in English by dividing the expenditures 
by the student credit hour total. This can be done on a course-by-course 
basis; it can be done by level of course, by departments, by schools, by 
university, and all of these over a number of time periods. The only re- 
quirement is that the exronditure aggregation and the student credit hour 
aggregation must be comparable. 

This unit cost measure is typically used to make comparisons 
among academic departments. It brings together a measure of productivity 
(student credit hour) and the resources consumed by the department (total 
departmental expenditures ) , The result is a ratio of input -output for the 
particular department which may be compared v/ith a similarly calculated 
ratio for other departments. 

Interpretation of such comparisons should be made with care 
since the input/output ratio can mask other important aspects. For example, 
a department with a low ratio, i.e,, a low unit cost in comparison with 
other departments, may have one or more of the following characteristics: 

(1.) The department may have a high student credit hour 
production because the college's curricul\:mi forces large numbers of students 
to take courses in this department, 

(2.) The department may be very weak and underfunded which 
results in a low unit cost in comparison with other more adequately funded 
departments. 

(3.) The department may offer instruction which is by nature 
less expensive than that offered by other departments. 

All three of these "causes" are possible and do occur. It is clear that 
.each will suggest a different interpretation of the data and will point 
toward different policy options, 

d. Degree winner ; A third unit is the degree winner. In 
this method the planner is seeking to price out a degree. Instead of asking 
how much does the English department cost or how much does an English stu- 
dent credit hour cost, he wants to know how much a degree in English costs. 
Since an English major (as does any major) takes the bulk of his academic 
work outside the department of his major, he cannot take the costs of the. 
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English department and divide it by the number of degrees in English pro- 
duced. Rather the program of the English major is viewed as consisting of 
student credit hours drawn from the English department and a wide assortment 
of other departments. (Tlie discussion of the Induced Course Load Matrix in 
Volume I presents the rationale and methodology behind this.) 

Once the student credit hour profile of an English major is 
established, the cost of the degree can be developed by multiplying the stu- 
dent credit hours by their appropriate costs and aggregating the results. 
This process is repeated for each major so that the planner ends with an 
estimate of the cost of producing all the degrees available at the college. 
Tiiis figure can be used to compare the cost of academic programs and is often 
morG useful that the departmentally constrained student credit hour unit cost. 
Tlie expense and effort ' involved in developing degree winner costs is appro- 
priately higher than that of the student credit hour unit. The planner will 
have to determine whether the gain in precision is* worth the increase in cost 
a-nd effort. 

e. Costs ; Once the planner has selected the type of output 
unit he will use in his analysis, he must determine the categories of ex- 
pense he will use to develop his unit cost statistic. A pragmatic approach 
to this problem is recommended. In general, the planner should use the ex- 
penditure information which is easily available to him. If all direct -costs 
are specifically allocated to the departments, then this figure should be 
used. 

In other cases where some "direct" costs are not charged to 
individual departments, it may not be worthwhile to determine a method for 
allocating these charges unless the planner feels they will be significantly 
larg'e. Methods which allocate these charges on the basis of student credit 
hour will not affect the relative positions of unit measures all 
departments. 

Indirect costs pose a similar problem. If the planner feels 
the inclusion of these costs will add value beyond the effort involved in 
obtaining a departmental allocation, he should implement such a procedure. 
Otherv7ise, he will be satisfied with the information he can easily and 
directly bring to bear on the problem. 

D. Micro -Model 

1. Historl:^ analysis ; The vehicle for depicting and computing 
historic information is the worksheet shown in Figure 9. The actual data 
elements consist of Lines 1, 2, 8, 10, 11, and 18* A description of these 
data elements and their probable sources follows: 
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Line 1 — ave r age credits/section : This item consists of the total 
niimber of credit hours offered divided by the nimiber of credit sections. 
While this may vary from progrsim/ department to program/department , the num- 
ber for a given program/department remains fairly constant. For a program/ 
department which offers only 3-hr. courses, the average credits/section is 
three. These data will normally be available from the Registrar. 

Line 2 — rep;istrations : This item consists of the total duplicated 
niomber of students enrolled in courses. For example, if a department offered 
four courses, the registrations would be equal to the total niomber of students 
enrolled. 

Course A 50 Students 

Course B 23 Students 

Course C 30 Students 

Course D 70 Students 

Total 173 Registrations 

These data are obtained from the Registrar. 

Line 3 — student credit hour : This item is a unit of instructional 
output which is calculated by multiplying the registrations by the average 
credits per section. 

Line h — time periods : These are used to compute the moving averages 
and will correspond to the ext^ent of the time period being analyzed. For a 
10--year analysis, these will be 0 through 9- For a 5-year analysis, they 
would be 0 through etc. 

Line 10 — full time equivalent (FTE) faculty : This item consists 
of full-time plus part-time faculty expressed in equivalent terms. The 
traditional method for computing the full-time equivalents of part-time 
faculty is to divide the teaching load of a part-time faculty by the 
"individual" full-time load. For example, a faculty member teaching 6 
credit hours at an institution where the normal full-time load is 12 credits 
is described as 0.5 FTE faculty member. This information will usually be 
available from the Registrar or the Academic Dean. 

Line 11 — total salaries : This item consists of the total amount 
paid to academic staff at the level of • program/ department being analyzed. 
This information will usually be available from the business office. 

Line l8~support budget ; This item is a category for all non- 
salary expenses. This will also be available from the business office. 
The various components of this category could be broken^out and analyzed 
separately. 
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As we stated earlier, there are six input data elements: average 
credits/section, registrations, time periods, FTE faculty, total salaries, 
and support budget. The remaining entries are all computations. Develop- 
ing the historic analysis would require obtaining and inserting the input 
data elements, and, following the instructions in the "source" column, 
making the indicated calculations. 

2. Projection : The development of the educational plan for an 
institution begins with a review, on an individual program/department level, 
of the historic analysis and the evaluation team ranking* 

We have suggested that the trends identified in the historic 
analysis phase be extended to provide a baseline for alternatives. That 
is often informative, and aids in developing meaningful alternatives. It 
is accomplished on an individual program/ department level by using the 
historic analysis, the ^projection worksheet (Figure lO) and by computation 
as follows: 

a. Take the last value in Line 3 of the historic analysis, 
change it by the percent reflected in the last value in Line 9, and insert 
the changed values into Line 3 of the projection worksheet. 

b. Take the last value in Line 26 of the historic analysis, 
change it by the percent reflected in the last value in Line 31, and in- 
sert the changed values into Line 4 of the projection worksheet. 

c. Take the last value in Line 12 of the historic analysis, 
change it by the percent reflected in the last value in Line 17, and in- 
sert the changed values in Line 6 of the projection worksheet. 

d. Take the last value in Line 20 of the historic analysis, 
change it by the percent reflected in the last value in Line 25, and in- 
sert the changed values into Line 8 of the projection worksheet. 

(if it is desirable to use average credits per section and 
registrations as a means to develop student credit hours. Lines 1 and 2 
of the projection worksheet are input, and Line 3 is computed by multi- 
plying Line 1 times Line 2. ) 

From this baseline data, alternatives may be developed by manip- 
ulating Lines 3, ^» 6, and 7 of the projection worksheet. Once a reasonable 
alternfttive is developed for each p rogr am/ department , the most important 
individual program/ department items, such as Line 3 (Student Credit Hours), 
Line 5 (FTE Faculty), Line 7 (Salaries ),' Line 9 (Support Budget), and 
Line 10 (Total Expense) may be summed for the entire institution. 
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A review of the impact of the selected alternatives will logically 
result in modifications to individual programs /departments. These changes 
are incorporated and the revised overall institution values computed. 

The overall totaling will vary broadly from institution to in- 
stitution. This is due to the broad range of programs /departments involved, 
and also, to what particular items the institution desires to use for de- 
veloping totals. Since it is a straightforward procedure, we are not going 
into detail on that effort. 

The individual program/ department projections can, as the historic 
analysis, be performed manually. The input items, and the means of com- 
puting the other items is shown in the source column of Figure 9. 

E, Case Study 

The HELP/PLANTRAN System could be logically applied to accomplish 
the analysis and projection. Figures 11 and 14 show the system input. 
Figures 12 and 15 show the "Analysis of Planning Matrix," and Figures 13 
and 16 show the summary report output. Using HELP/PIANTRAN, the totaling 
to provide overall institution impact would be accomplished by having each 
program/department . in an individual module, and incorporating these modules 
into a large model. The desired totals would be computed through use of the 
summary instruction. 

The advantage in using a mechanical means for developing both the 
individual program/department modules and the overall model is the ease in 
making modifications. The educational plan must be flexible. Use of the 
planning system provides an on-going flexibility to accommodate change into, 
the institution's operation. That change is certain to occur, and the re- 
sponsiveness of the planning tool can aid in making accurate and timely 
decisions. 

F. Data Collection 

Figure 17 is a copy of a data collection doci:mient for the historic 
analysis of program costs. Figure 18 is a sample of a completed data collec- 
tion document which conforms to the data used in the case study. The planner 
should review section D carefully before completing the document. One 
document should be completed for each program/department to be analyzed. 

No single data collection document, just, as no single model, will 
be appropriate for every institution. The planner should modify the data 
collection specifications rather than modify the data to fit the document or 
not collect data at all. To the greatest extent possible input and output 
from the model should resemble the operational data of the institution with 
which the decision makers are familiar. 
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G. Model Adaptation 



No matter how good the data and no matter how sophisticated and 
rrecise the methodology; as planners and decision makers review the projec- 
tion results ; they will begin to suggest changes. Some will be changes that 
reflect a distrust of the projected values; others will simply be expressions 
of interest in what would happen if? Obviously both of these concerns are 
important to the model builder. 

He is particularly interested in the second respoiase. The decision 
maker v/ho wants to investigate a nijmber of alternatives just to see V7hat 
vonld happen^ is the decision maker who realizes how to use simulation. The 
chart in Figure 19 graphically represents this plan refining cycle which is 
the hallmark of a successful simulation effort. 
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APPEIJDIX 



I . Criteria for Evci.bn.hion and Planning 

The application of subjective judgement inherently include::^ in- 
dividual bias and emotion. To aid in making the judgements of individuals 
as objective as possible, some outline of criteria must be utilized. These 
criteria insure that the same considerations are given to all programs/ 
departments b^^ing evaluated, and that individual bias and emotion is mini- 
mized. 

Institutional philosophy might be utilized to develop criteria 
for determining the effectiveness or a ^^iven program/'dep^rtment'. However, 
effectiveness cannot alone dictate a decision. The realistic impact of 
resources must also be considered. 

The approach we are proposing provides an institution the means 
of making full use of their existing knowledge about emphasis to be given 
a program/department. It offers a means of t:ollecting the knowledge, 
organizing it, and applying it into policy decisions. 

The basis of the evaluation is a technique which enables sound 
"bite-sized" judgements about individual factors which make up the numerous 
and complex relationships of a program/department . Every .program/ department 
has several facets wnich require evaluation: the prograjn/ department it- 
self, the institution, the environment, and the effect upon resources. 
These facets are broken into general aspects, and these may be even further 
divided. 

It might be expected that a technique so broadly viable would 
produce resialts providing little basis for comparison between programs/ 
departments. Quite the opposite is true. Intercomparability of evaluations 
is the very essence of the technique. 



This' intercomparability is achieved by providing a stated frame 
of reference for each required judgement. In the individual judgement there 
is always the most unfavorable, the norm, and the best, or most desirable. 
In addition, the evaluator chooses a factor which best measures his atility 
to judge the particular aspect. 

The final evaluation ratings for a specific program/department 
are directly comparable with other programs /departments and, with the 
judgements' of other evaluators as well. This enables an objective judge- 
ment of the merits of all programs/departments on an accurate and meaningful 
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basis. The averaged ratings of the programs /departments provided by all 
evaluators show the relationships compared with similar standards. 

There are several advanta^ges to this analysis technique: 

1. It enables an institution to malce maximum use of one of its 
most valuable assets — its present knowledge — and to apply it effectively 
to the tough problem of evaluation. 

2. It compels thoughtful attention to several aspects of a 
program/department, thereby eliminating blind spots. At the same time, 
it prevents over-valuing a few dominant considerations which tend to 
distort decision judgement. 

3» It identifies and qualifies strengths and weaJtnesses in 
present operations, thus offering the opportunity to tailor future emphasis 
for specific strategic purposes. 

hi It shows precisely where the institution's information is too 
weak for reliable evaluation. This enables further research effort to be 
directed to specific needs. 

5. It provides an accurate, sophisticated, and orderly evaluation 
capability. 

6. It provides a sound and consistent basis for comparing the 
merits of various programs /departments with each other. 

This technique provides a means for an institution to gauge the 
emphasis to be provrJ-ded its operation. By combining the collective thoughts 
of various administrators in a quantified manner, the decision-making task 
is both assisted and expedited. 

II. Application of Criteria 

The evaluation phase begins with the establishing of an evalua- 
tion team. The size of this team would vary from institution to institu- 
tion. The team members should be those individuals within the institution 
who have the responsibility and the authority to alter program emphasis. 

The team establishment is followed by a group orientation ses- 
sion which -aims at providing all participants with identical understanding 
of the evaluation technique and the grotind rules* The seoLlon vrauld 
cover an explanatioii what programs/departments were to be evaluated, 
use of the criteria worksheet, and how thti ratings for each program/ 
department would be developed. 
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- The next step is for each evaluation team member to express his 
judgement on the various aspects .of the 'evaluation. Once the individual 
program/ department, worksheets have been completed by the individual team 
member, they are returned for the ranking computations. Three ranking 
totals are obtained — for effectiveness, for nonfinancial resources, and 
for financial resources. / 

The rankings would be displayed in two ways: First by the actual 
progran/department scores for each of the three rankings, along v;ith the 
rankings of all other evaluators, and an average score; second in actual 
rank order of the three rankings along with other evaluator's rankings and 
the average. 

This display leads to the next step, which is a team discussion 
of the variance between an individual evaluator's "high" or "low" ranking 
as compared to the average. The purpose of this review is not to challenge 
the validity of the individual ranking, but rather to inform the entire 
evaluation team of the reason why the individual ranked a given program/ 
department in a specific way. In this manner the entire team is provided 
with information which might alter an overall individual program/department 
ranking. The technique is designed to make inconsistencies obvious. The 
goal is to collect the evaluation team's best judgement, and the comparative 
ranking display tends to insure that each rating represents the evaluator's 
best thinking as accurately as practicable. 

Figure 20 shows the proposed criteria worksheet. Keep in mind that 
this is Just a proposed set of criteria, and might be logically altered to 
accommodate an individual institution's needs. These criteria have been used 
by other educational institutions, primarily in the decision-making process 
involved in establishing new programs /departments. We, feel that the same 
criteria might be reaconablf^ to use in the decision-making process for 
determining future program/department emphasis. 

The "total", which eventually provides ranting, is developed from 
two factors. The first, which is used as a multiplier, involves the 
"evaluator's factor." 

For each evaluation rating the rater is asked to indicate how 
certain he is of the accuracy of reliability of the evaluation factor— 
"0" indicating that the rating is a wild guess, "5" indicating that the 
rating is a fair estimate, and "lO" indicating that the rating is a known 
fact. 

These three points may be adequate in defining the range of 
evaluating values, but if a more specific delineation is desired, the 
following might be utilized: 
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PROPOSED CRITERIA WORKSHEET 



Program 

Department 

I. Frfectiveness 

1. What is the intrinsic value 

of the program/ department? 

2. Is the program/ department 

essential to any institution? 

3. Is the prograrfl/ department 

essential to this institution? 

U. Are the program/department ob- 
jectives related to the phil- 
osophy of this institution? 

5. Is the program/ department appro- 

priate to this institution? 

6. Is the program/ department par- 
- ■ A ticularily important to the 

leadership role of this 
institution? 

7. How important, is the program/ 

department for the public 
service function of this 
institution? 

8. Does the program/ department 

make possible a unique 
public service? 

9. Does the program/ department 

provide public service to 
a unique segment of the area? 

10. Does the program/department serve 
the needs of many students in' a 
way that other local or regional 
institutions do not serve? 

Figure 



Evaluator 's 
Factor 

Very Very 
I I Low Average High 



Not 


Probably 


Absolutely 


Definitely 
NotO^** 


Probably 


Absolutely 


De finitely 
Not 


Probably 


Absolutely 


Definitely 
Not 


Probably 


Absolutely 


Definitely 
. Not 


Probably 


Absolutely 


Unimportant 


Important 


Very 
Important 


Definitely 
Not 


Probably 


Absolutely 


Definitely 
Not 


Probably 


Absolutely 


Definitely . 
Not 


Probably 


Absolutely 
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11. How important is the program/ 
. department for service to 

other parts of this 
institution? 

12. Does the program/ department 

provide services essential 
to the operation of other 
parts of this institution? 

13. Does the program/department 

make a notable contribution 
to students or faculty 'in 
other segments of this 
institution? 

ih. Is the program/department 

important to the research 
function of this institution? 



Evaluator ' s 
Factor 



Uni mport ant Import ant 



I I 



Definitely 
Not 



Defi nitely 
Not 



Definitely 
Not 



Total for effectiveness aspects 



Probably 



Probably 



Probably 



Very 
Important 



Absolutely 



Absolutely 



Absolutely 



II. Required Resources 



1. 



Nonfinancial Resources 


Evaluator ' s 






Does the program/department 
no\v exist in a developed 
and quality manner? 


Factor 

1 1 


Definitely 
Not 


Probably 


Absolutely 


Does the program/ department 
lose only supporting ser*- 
vices and disciplines 
which must be maintained 
with or without the progrrjn/ 
department? 


1 1 


Definitely 
Not 


r 

Probably 


Absolutely 


Is adequate space provided for 
the program/ department? 


1 1 


Definitely 
Not 


Probably 


Absolutely 


Are the library holdings supporting 
the program/department adequate? 


1 1 


Definitely 
Not 


Probably 


Absolutely 


Is this institution in a unique 
position to achieve with the 
program/ department? 


1 1 


Definitely 
Not 


Probably 


Absolutely 
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Evaluator' s 
Factor 

Definitely 
Not 



6. Is the existing staff such, as 

to insure continuing program/ 
department growth? 

7. Are there local resources which 

are of great value to the 
pr o gram / dep art men t ? 

8. Is there significant mutual 

reinforcement between the 
program/ department and 
other programs /departments? 



Total for nonfinancial resources\aspects 
B. Financial Resources 




ERIC 



1. Is the program/ department 

self-supporting? 

2. Can a portion of the program/ 

department provided by 
other means? 

3. What would be the net fiscal 

effect on the institution by 
continuing of the program/ 
department? 

h. V/hat is the potential for 

obtaining outside support 
for the program/ department? 

5. Does the program/ department 

attract outside donors and 
so bring additional financial 
support to the institution? 

6. What is the programs /departments 

competitive position in the local 
student market? 

7. What is the program/s/department's 

competitive position in the 
regional student market? 



Loss 



Very 
Low 



Total for financial resources aspects 
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Probably 



Definitely 

Not Probably 



De finitely 

Not Probably 



Definitely 

Not Probably 



Definitely 

Not Probably 



Break 
Even 



Average 



Definitely 

Not • ^ Probably 



Absol\tely 



Absolutely 



Absolutely 



Absolutely 



Absolutely 



Gain 



Very 
High 



Absolutely 



Very 




Very 


Lov 


Average 


High 


Very 




Very 


Low 


Average 


High 



Hov^ would you best describe this evaluation rating? 



0 




A wild guess 


1 




A weak guesc 


2 




A fair guess 


3 




A good guess 


k 




An educated guess- 


5 




A fair estimate 


6 




A good estimate 


7 




A reliable estimate 


8 




An accurate estimate 


9 




A "very accurate estimate 


10 




A knovn fact 



The second value involved in developing the "total" is the 
frame of reference for each judgement. The value associated with the 
worst, or most unfavorable rating is a "O". The stated norm, or average, 
is represented by a *'5". A "lO" is always the best, or most desirable 
rating. There are also two intermediate values — corresponding to values 
of 2.5 and 7-5. These intermediate ratings provide the evaluator a means 
of further dividing the judgement frame. 

The individual evaluator does noj assign a numeric value to the 
judgment fra^e. He merely inserts an "X" or a check' mark in one of the 
the Judgment frame column value. For example, if the evaluator. assigned 

Once the criteria worksheets have been completed by each 
evaluator for each program/ department , the scoring must be accomplished. 
This is computed by a simple multiplication of the evaluator' s factor times 
the judgement frame column value. For example, if the evaluator assigned 
a factor of "5" (a fair estimate) and checked the area between the norm, 
or middle column, and the best, or far-right column, with a value of 7.5, 
the score for that individual aspect would be 37.5. After each multiplica- 
tion has been made, the scores are summed into the appropriate total. 

The display of the scoring is as in Figure 21. An examination of 
the scores, converting the highest to. rank 1, the next highest to 2, etc., 
in each of the three areas for the individual evaluator's results in a 
display as shown in Fig^^ 22. 

These displays are the basis of the reviev by the entire evalua- 
tion team. Once again, this review is to clarify any rating which is 
exceptionally "high" or "low". Any adjustment of the rankings would be 
a product of the entire evaluation team decision. 

Once the ranking of the programs /departments has been completed, 
the evaluation team has, along with the historic analyses, the information 
to begin the projection of further program emphasis. 
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III. Specifying Future Program Emphasis — ^A. Discussion 



The purpose of the last phase is to arrive at a base plan and 
alternatives for future educational development. In future program/ 
department emphasis planning, one alternative, singly to continue current 
practice should be included as a baseline. This task would be accomplished 
by simply extending the data derived from the historic analysis phase. 
Although this alternative vill usually not be acceptable for the allc na- 
tion of resources, it is beneficial to know those projected .future costs. 

Based on the rankings developed for individual programs/departments 
in Phase 3, alternative plans are generated. Once these plans are acceptable 
on the individual program/department level, they are combined to construct a 
basic educatioxial plan for the entire institution. This plan then is sub- 
jected to review, and further changes and alternatives incorporated until 
the plan appears feasible for the apparent future conditions within the 
institution. 

The plan indicates what actions are necessary, why they must be 
taken, who is responsible for-^^the actions, the conditions under which they 
will be taken, and hew the change will be accomplished. . This requires that 
the planners, using the plan as a base, generate policy and make decisions 
to incorporate the plan into the operation of the institution. 

r 

The effect of an educational plan is enhanced by using a frame- 
work, since an explicitly stated means of achieving goals will facilitate 
coordination of the plrin implementation. This planning dociiment does not 
set an irrevocable course of action, but provides a working instrument — 
that embodies certain basic decisions about program emphasis within the 
institution, for selected points in time, and establishes a guide for de- 
signing more detailed courses of action whenever influencing conditionia 
become clear. 

The educational plan suggests future strategy by pointing up 
needs related to fiscal matters. As the financial component is developed, 
the program/department budgets are reflected for several years in the 
future. Thus the allocation of financial resources is clarified. 

This process, providing comprehensive planning., and involving all 
elements of the institution, is proposed to aid the institution fulfill its 
role. Complicated though the process may seem to ,some , it is no more so 
than any other all -pervasive administrative process. The basis of this 
4piproach is the educational component, reflected in program/ department 
emphasis. 'It is that component which is the real purpose of the institution. 
Thus that component should be the basis for the planning activity. 
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IV. Budgeting and Finance 

A. Pelation to Overall Planning 

Up to this point the planner has been developing estimates for 
the various components o[' his planning system. He first projected enroll- 
ments. He translated theoe into student credit hours by department using 
an induced course load matrix. Using this output he projected the faculty 
needs by department and the salary expense required. He then projected and 
costed the physical sjace demanded by the instructional load. On the 
basis of a unit cost analysis, he assisted institutional decision 
makers in achieving a consensus on future program emphasis. 

The final planning task is to gather all these previous activities 
together and present a comprehensive and systematic picture of the college's 
future under the assumptions made in previous analyses. 

B. Theory 

1. Objective. The objective of this final budgeting component 
is to bring together the expense projections and the income projections so 
that 

"--the total impact on the institution irtay be measured 
--alternatives can be rationally examined. 

The financial impact on the college is most directly measured by 
the surplus/deficit resulting from the expense and income assumptions being 
used. For example if a certain studeiit-f acuity ratio is associated with an 
increase in the operating deficit, the planner ean say that this student- 
faculty ratio has a negative financial impact on the college. If a change 
in the average class size is associated with a reduction of the operating 
deficit (or an increase in the oper:>ting surplus) , the planner can say that 
the change in average class size hsj a beneficial financial impact on the 
college. 

By bringing all the previous projections together* and adding esti- 
mates of revenue and other expenses y the planner can present an overall 
projection of the income and expen;e of the institution. If the previous 
analyses and projections were valid, the coordinating effort will yield the 
bes-t; single projection of these variables through time. 

The second objective is to provide a framework for simulation, i.e. 
experimentation with a number of alternatives for future action. The overall 
impact of the alternatives on the bottom line will be the criterion for eval- 
uating each alternative. For example, a planner may want to assess the 
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impact of several student -faculty ratios throughout the planning horizon. He 
wants to experiment with the future by changing only the student -faculty ratio 
The comprehensive framework he has developed allows him to accomplish this 
task in an organized manner, j 

2. Format , In order to accomplish the two objectives discussed 
above, two slightly different formats will generally be required. To ac- 
complish the first objective of bringing together the previous projections, 
the planner will need a detailed format in a modular pattern which will re- 
ceive the output of the individual planning modules. The exact dimensions 
of this format will depend upon the individual college and the level of 
detail of the previous planning. Typically this will be a large system with 
several modules. 

The second objective, simulation, can be accomplished with a 
somewhat different format* Generally the structure required for this type 
of activity, at least initially, is less detailed than that required for 
the first objective. While this format will include all the major variables, 
it will tend to operate at an aggregate level so that alternative policy 
decisions can be examined in light of their impact on the overalli income- 
expense figure- r 

C. Techniques 

There are a growing number of budgeting systems and techniques 
available for use in higher education. As with so many other decisions, 
the system used by a specific college will depend on a niomber of institu- 
tional variables including size, organization, staff expertise, and available 
resources. External agencies often impose budgeting systems or require 
reports in such a format that certain budgeting approaches are mandatory. 

The topics presented earlier in this manual can be used with almost 
any budgeting system. A discussion of several systems will not be especially 
helpful here because of the lack of options in this area. Several different 
methods of enrollment projection, faculty planning, and cost analysis were pre 
sented because the planner has wide latitude in the specific technique he 
will use. In the area of an over view budget model, however, he must use 
the format and design currently in use in his institution if his efforts 
^re to be effective. i 

The output of the several possible enrollment projection methods 
will be the same in format. They will be equally understood by users and 
coujLd all be used in subsequent projections. Different budgeting systems, 
however, have different formats and produce different types of reports. The 
report of a program budgeting system is radically different from the report 
of a line item system even when both are descril::jing the same organization. 
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The planner should make sure that his overview budget model con- 
forms as closely as possible to the budgeting used at his institution. The 
same income and expense Categories should be used and similar reports should 
be produced. j 

■? 

D. Micro-Model ^ 

Figure 23 prespnts the worksheets for projecting income and expen- 
ditures over a ten-year period. By inserting the input data items, specify- 
ing relationships, and carrying out the calculations ,| a planner can project 
an operating budget over a planning horizon. A "bottom line" is included 
to produce a surplus/deficit* 

^' .i2E!ii' Lines 1 through 15 are data input lines. In addition 
the planner must specify the method of projection for the following items: 
19, 20, 23, 26, 27, 28, 29, 31, 32,' 34, 36, 38, 40, 42, 44, 45, 51, 52, 56, 
'57, 58, 59, 60, 61, 63, 64, 66. 

Line l-'-Full-Time S tudents (semester) ; These are the number of 
full-time students projected for future time periods. This projection will 
usually come from an enrollment projection routing such as the one described 
in Section II of Volume I. 

Line 2 — Part-Time Students (Full- Time Equivalent): This is a 
projection of the number of part-time students stated in full-time equivalent 
terms. 

Line 3- -Fees per Full-Time Student : This is a projection of the 
fees to be paid by full-time stude^its. Since this is one of the key income 
variables, the planner may not begin with firm values for this line. Usual- 
ly however, there are expectations within the institution .about the amount 
and frequency of changes in this item. These expectations should be used 
initially. The planner should count on making several models with different 
fee structures to assist decision makers in arriving at a conclusion. 

Line 4--Fees per Credit Hour : This is similar to and generally 
a function of line 3. ^ The same general process can be used to generate • 
"first try" values. 

Line 5--State Appropriation per FTB Student : This is a projection 
of the amount of state appropriation which will be available for each f\ill- 
time equivalent student. This input item will not be applicable to all 
institutions. 
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Line 6*-Endovment Principle ; This is a projection of the corpus 
of the endowment. This can probably best be obtained from the development 
office. Estimates in this area should tend toward the conservative. 

Line 7^,-Rndovment Yield ; This Is the projected yield from the 
endowment principle. This can -.be obtained from the development office or 
the financial management office. 

Line 8--Non-Student Aid Share of Endowment Income ; This is the 
projection of the proportion of the endowment earnings 'which does not 
accrue to the student financial aid account. 

Line 9- -Percent of Full- Time Students Living on Campus ; iThis is 
a p,roJected portion of the full-time students who reside on campus and thus 
pay room and board charges to the institution. 

Line 10- -Room Fee ; This is the projected room fee to be paid by 
students living on campus. 

Line- ll--Board Fee :- This is the projected board fee to be paid by 
students living on campus. 

Line 12--Averag€ Class Size : This is the average size of a credit 
section. This can be projected from some historic base value or can be set 
as a management parameter to assess the financial impact of different levels 
of class size. 

Line 15--Average Teaching Load : This can also be projected from 
some current base value or can be treated as a management parameter to assess 
the overall financial impact of varying teaching loads. 

Line 14--Average Faculty Salary : This can be most easily treated 
as a parameter value which the planner can set at various levels to measure 
the overall financial impact of faculty salary decisions- Historical data 
can be used to project future values but these are probably less useful in 
planning than setting alternative levels. 

Line 15 — Average Financial Aid per Student : This is the projected 
amount of financial aid per student. While this can be developed from his- 
torical information, typically a planner will want to set various levels and 
assess the overall financial impact. 

I 

In addition to these input items, there are several planning items 
which require the planner to specify the method of computation. The in 
worksheets are all set up in tenns of Independent projections . The typical 
working is "Change a base of 6 by . " Historical analysis will 
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be of some assistance in determining the method of projection, but in most 
situations planners will find themselves constrained by resource availabil- 
ity or management constraints. The final selection of projection technique 
will depend upon the planner and his particular situation. 

2. Output ; The output of the budget projection routine in Figure 
24: is a statement of income and expenditures over a ten-year period. The 
micro-model uses budget categories vhich conform to those in College and 
University Business Administration. 

E. Case Study 

The micro-model described has been applied to a set of 
insitutional data. Figure 24 shows the PIANTRA.N system input required to 
conduct the projection. Figure 25 presents the "Analysis of Planning Matrix." 
Figiire 26 shows the summary report output. 

F. Data Collection 

Figure 27 is a copy of the data collection document for the budget 
projection. Figure 28 is a sample of a completed data collection document 
which conforms to the data used in the case study. The planner should re- 
view section D carefully before completing the document. 

In addition to the data required by the document, the planner will 
need to decide on the method of projecting several income and expense items. 
These projection methods- may reflect historical analysis or management con- 
straints. These elements are identified in section D. 



G. Model Adaptation 

No matter how good the data and no matter how sophisticated and 
precise the methodology, as planners and decision makers review the projec- 
tion results, they will begin to suggest changes. Some will be changes that 
reflect a distrust of the projected values; others will simply be expressions 
of interest in what would happen if? Obviously both of these concerns are 
important to the model builder. 

He is particularly interested in the second response. The decision 
maker who wants to investigate a number of alternatives, just to see what 
would happen, is the decision maker who realizes how to use simulation. The 
chart in Figure 29 graphically represents this plan refining cycle which is 
the hallmark of a successful simulation effort. 
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Changes in the model can be of two types . The structm^e of the 
model itself can be clianged in order to more closely approximate the real 
v/orld situation. For example, the income and expense reporting format 
I'or a college ma;/ differ significantly from the one used in the micro-model. 
In r.\.('h an event the structure of the micro-model should be changed to oon- 
I'orm to the format and titles which institutional decision makers are familii^r 
\:ilh. ' 

A second type of change is the result of the application of inform- 
ed judgment. A projection that increased certain income items at too fast 
n rate vill be changed in the light of the judgment and' knowledge of decision 
makers . This type of input to the modeling effort is important and should 
not be overlooked. 
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